Introduction

37
Hydrogen is a potential energy carrier for storing excess power generated during the intermittent 38 operation of renewable energy sources. Among the different water electrolysis technologies 1, 2 , 39 the use of polymeric exchange membranes (PEM) allows operation at low temperatures and 40 production of high purity hydrogen [2] [3] [4] [5] . However, the efficiency of PEM electrolysers is mainly 41 limited by the sluggish kinetics of the oxygen evolution reaction (OER) 6 . A promising approach place for the cases full oxidation of the alcohols to CO2. Depending on numerous parameters 
51
The viability of the process has been discussed by Halme et al. 16 in comparison to methanol fuel 52 cells and by Gutierrez-Guera et al. 17 in comparison to the catalytic routes of alcohol reforming.
53
Finally, the electrolysis of water-alcohol solutions has potential for other applications, taking into 54 account that short-chain alcohols are present in industrial wastewater 18 . The feasibility of the 55 concept has been validated using several organic compounds 9, . The aim of the present study 56 is to identify promising membrane-electrode-assemblies (MEAs) which can enable cost-effective 57 and efficient alcohol electrolysis.
58
Regarding the effect of the polymeric electrolyte, and thus the acidity/alkalinity of the anolyte 59 solution, we investigated the electrolysis of alcohol-water solutions using both H + and OH 
111
Pt was deposited on the porous TiO2-Ti felt by 100 ALD cycles using a home-made deposition 112 system described in detail elsewhere 55 . The base pressure of the reactor was <10 −6 mbar.
113
MeCpPtMe3 (98% from Sigma Aldrich) was used as precursor and O2 gas at 1 mbar as reactant.
114
The precursor was contained in a stainless steel cylinder, heated at 30 o C, and brought into the assumed that the images show a Pt distribution that is representative for the entire sample.
130
Rutherford Backscattering (RBS) analysis 56 was performed with a 2 MeV 4 He beam delivered by 131 the 3.5 MV HVE Singletron installed at DIFFER (figure S1). In this particular case, the angle of 132 incidence could not be freely chosen and amounted to 41° with respect to the sample normal.
133
The particle detector was located at a scattering angle of 147°, resulting in an 8° exit angle of the way to the detector. Fortunately, this fraction was equal for all samples and amounted to 37±3%.
138
The Pt loading is determined by simulation performed by WiNDF 57 . For these simulations, 63%
139 of the actual charge has been used. The final Pt loading is estimated to be 0.025 mg/cm 2 , which 140 has a similar order of magnitude to reported loadings after 100 Pt LD cycles on electrodes for
141
PEM fuel cells 58 .
143
Experimental setup and methods
144
The experiments were carried out in a dual-chamber, separated electrochemical reactor made 145 from borosilicate glass (Pine Research Instrumentation, figure S2) as described elsewhere 44 
151
The experiments were carried out at room temperature. Polarization data were collected using an 
181
As discussed in our previous study 44 
222
To allow a more fair comparison, we performed measurements with identical electrochemical 
Novel porous electrodes
265
As described in the experimental section, we explored a novel type of electrode by using ALD Specifically, the ohmic resistance with the Nafion-based cells is 2.9 Ω for Pt/TiO2-Ti anode and 
Conclusions
344
Optimized membrane-electrode-assemblies were developed for the electrolysis of C1-C3 
